Dimerization of isolated Pseudomonas aeruginosa lipopolysaccharide transporter component LptA.
LptA is a soluble periplasmic component of the lipopolysaccharide (LPS) transport system of Gram-negative bacteria that transports newly synthesized LPS from the inner membrane to the outer leaflet of the outer membrane. LptA links the inner membrane components (LptBFGC) to the outer membrane components (LptDE), but it is uncertain whether LptA is a freely moving LPS shuttle or part of a stable trans-periplasm structure. Escherichiacoli LptA forms highly polymerized head-to-tail oligomers in solution, but dimers in vivo. We studied the oligomerization of purified Pseudomonasaeruginosa LptA. Size-exclusion chromatography showed that P. aeruginosa LptA, unlike E. coli LptA, is a dimer over a wide range of concentrations. Chemical crosslinking with bis(sulfosuccinimidyl) suberate confirmed that dimers were the predominant species even at sub-micromolar LptA concentrations, which was unaffected by LPS binding. Mass spectrometry of crosslinked dimers showed that crosslinks occurred between the N-terminal α-amino group and either Lys-172 or Lys-173 near the C-terminus. These results support a hypothetical structure for the dimer of isolated P. aeruginosa LptA in which the N-terminus of one monomer is in close proximity to the C-terminus of the other, and the same surface of each monomer forms the interface between them, preventing further oligomerization.